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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including tine fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
06/08/09 has been entered. 

Witiidrawn Rejections 

2. The 35 U.S.C. 103(a) rejections of claims 8-13 over Yoshikawa in view of 
Kobayashi, Asano and Fujimura, are withdrawn due to Applicant's amendment dated 
06/08/09. 

New Rejections 
Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification sliall contain a written description of tine invention, and of tine manner and process of 
mailing and using it, in sucli full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 8-13 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claims contain subject matter 
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which does not appear to have been described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. Independent claim 1 
recites the new limitation of "wherein the matrix liquid crystal, in which the liquid crystal- 
soluble particles are dissolved or dispersed, shows an electro-optical response such 
that a voltage at which the matrix liquid crystal starts its response changes depending 
on a frequency of applied electric field". It appears to be saying that the frequency of 
the applied electric field controls the voltage at which the liquid crystal matrix starts its 
response. Applicant is respectfully requested to cite the appropriate section of the 
specification which provides support for this new limitation, and to accompany it with the 
appropriate clarification. 

Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

4. Claims 8-1 3 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Yoshikawa (Frequency Modulation Response of a Tunable Birefhngent Mode Nematic 
Liquid Crystal Electrooptic Device Fabricated by Doping Nanoparticles of Pd Covered 
with Liquid-Crystal Molecules, Japan Journal of Applied Physics, vol. 41) in view of 
Brantingham (US 4,370,647) and Asano (US 4,909,605). 

Regarding claim 8, Yoshikawa teaches liquid crystal-soluble particles dissolved 
or dispersed in a matrix liquid crystal in the liquid crystal layer of a liquid crystal device 
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element (liquid-crystal EO device, using a liquid crystal as a host medium called NLC1, 
where the device is doped with PD nano-particles that are covered with other NLC 
molecules, LI 31 5a, 2"^^ paragraph), wherein each of the liquid crystal-soluble particles 
comprises a core having a diameter of 2.5 nm (page LI 31 5a, 3"^ paragraph), which is 
within the range of smaller than 100 nm, which comprises a plurality of nanoparticles; 
and a protective layer comprising liquid crystal molecules is provided on the periphery of 
the core (core metal nanoparticles, page LI 31 5a, 3"^ paragraph), which renders the 
particle liquid-crystal soluble. Yoshikawa teaches that the liquid crystal device element 
is a liquid crystal display device element (page LI 31 5a, 2"*^ paragraph), but fails to 
disclose that it comprises the basic components of: a liquid crystal layer formed 
between a pair of parallel substrates and conductive layers provided respectively on 
facing inner surfaces of these substrates; and the common components of a pair of 
liquid crystal alignment layers provided respectively with pre-tilt angle on facing inner 
surfaces of the conductive layers; wherein the liquid crystal layer is formed between the 
pair of liquid crystal alignment layers. 

However, Brantingham teaches that a typical liquid crystal display device 
element comprises a liquid crystal layer formed between a pair of parallel substrates 
and conductive layers provided respectively on facing inner surfaces of these substrates 
(electrodes 13a and 13b, respectively are disposed on opposing inner major surfaces of 
substrates 12a and 12b, column 4, lines 29-35). Brantingham teaches that a pair of 
liquid crystal alignment layers are provided on facing inner surfaces of the conductive 
layers wherein the liquid crystal layer is formed between the pair of liquid crystal 
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alignment layers (15 are disposed inwardly for aligning liquid crystal molecules of liquid 
crystal material 11, column 4, lines 45-50, Fig. 1). 

Asano teaches that the liquid crystal layer in a typical liquid crystal display device 
element is commonly aligned between a pair of liquid crystal alignment layers provided 
respectively on facing inner surfaces of a pair of parallel substrates (pair of substrates 
each having an alignment layer, column 2, lines 43-47) wherein the liquid crystal 
alignment layers have a pre-tilt angle (column 3, lines 1-2), for the purpose of providing 
the desired pre-tilt angle to the liquid crystal (column 5, lines 43-50). 

Therefore, since Yoshikawa is silent regarding the components of the liquid 
crystal display device element, it would have been necessary and hence obvious to 
have looked to the prior art for suitable ones. As such, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made, to have formed the 
liquid crystal device element of Yoshikawa, by disposing the liquid crystal layer 
containing the liquid crystal-soluble metal core particles, in between a pair of liquid 
crystal alignment layers formed on the facing inner surfaces of a pair of conductive 
layers which are provided on the inner surfaces of a pair of parallel substrates, as 
taught by Brantingham, wherein the liquid crystal alignment layers are provided 
respectively with a pre-tilt angle, in order to align the liquid crystal layer with the desired 
pre-tilt angle, as taught by Asano. 

In addition, Yoshikawa teaches that the matrix liquid crystal, in which the liquid 
crystal-soluble particles are dissolved or dispersed, shows an electro-optical response 
such that a voltage at which the matrix liquid crystal starts its response changes 
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depending on a frequency of the applied electric field (Fig. 2. Electrooptic 
characteristics of the FM-TB-mode NLC devices with 1 wt.% of Pd nanoparticles taking 
the frequency as a parameter, LI 31 6a, 1®' paragraph). Yoshikawa teaches that voltage 
is applied across the electrodes of a pixel while modulating at least the frequency (drive 
this device by changing the frequency of the applied voltage across the electrodes of a 
pixel, LI 31 7b, 1st paragraph), wherein the matrix liquid crystal, in which the liquid 
crystal-soluble particles are dissolved or dispersed, shows an electro-optical response 
such that a voltage at which the matrix liquid crystal starts its response changes 
depending on a frequency (Fig. 2. Electrooptic characteristics of the FM-TB-mode NLC 
devices with 1 wt.% of Pd nanoparticles taking the frequency as a parameter, LI 31 6a, 
1®' paragraph), which indicates the presence of a control circuit for applying voltage 
while modulating the frequency, provided on the conductive layer for varying light 
transmittance of the liquid crystal layer, as evidenced by Brantingham. 

Brantingham teaches that a typical liquid crystal display device element has a 
control circuit that applies voltage, while modulating at least the frequency (multiplexed 
drive system for effecting frequency switching, high frequency generator 30 supplies 
high frequency square wave signals alternating between zero volts and + V volts, 
column 8, lines 36-51 ), is provided on the conductive layer for varying light 
transmittance of the liquid crystal layer (electro-optic response of the display is 
controllable by adjusting the drive frequency, column 5, lines 60-65). 

Furthermore, Yoshikawa teaches that under a constant applied voltage, an 
electro-optical response of the liquid crystal display element is turned on and off by 
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switching tlie frequency of tlie applied electric field (drive this device by changing the 
frequency of the applied voltage across the electrodes without changing the amplitude, 
page LI 31 7b, ^^ paragraph). Yoshikawa fails to specify that the electro-optical 
response is turned on by switching the frequency of the applied electric field from low 
frequency to high frequency, and turned off by switching the frequency from high 
frequency to low frequency. 

However, when the electro-optical response of the liquid crystal display element 
is turned on and off by switching the frequency of the applied electric field, there are 
only two possible options: the first option being the combination of on/low frequency and 
off/high frequency; the second option being the combination of off/low frequency and 
on/high frequency option, where the second option is a viable option, as evidenced by 
Brantingham. 

Brantingham teaches that an electro-optical response of the liquid crystal layer of 
a liquid crystal device element can be, when under a constant applied voltage, turned 
on by switching the frequency of the applied electric field from low frequency to high 
frequency, and that the electro-optical response is then turned off by switching the 
frequency from high frequency to low frequency (Fon is greater than the resultant 
frequency of the corresponding signal applied to the OFF segment, Fo/f ... Thus 
individual segments can be turned on and off by varying the frequency, column 6, lines 
15-25). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have turned on the electro-optical response of the liquid 
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crystal device element of Yoshikawa by switching the frequency of the applied electric 
field from low frequency to high frequency, and to have turned it off by switching the 
frequency from high frequency to low frequency, in order to provide the desired display 
characteristics, as taught by Brantingham. 

Regarding claim 9, although Yoshikawa is silent regarding a value for a time 
constant of response concerning turning the electro-optical response on and off, near- 
instantaneous response is most commonly preferred, which overlaps the claimed range 
of 0.1 ms to 10 ms, for the purpose of providing the desired real-time image. 

Regarding claim 10, Yoshikawa teaches that the frequency modulation range of 
the electro-optical response is in a range of 20 Hz to 120 Hz (LI 31 7b, 1®' paragraph), 
that is within the claimed range of 20 Hz to 1 00 kHz. 

Regarding claim 1 1 , Yoshikawa teaches that the nanoparticle constituting the 
liquid crystal-soluble particle is at least one kind of metal atom selected from Pd (page 
LI 31 5a, 2"^^ paragraph). 

Regarding claim 12, Yoshikawa teaches that the liquid crystal device element is 
driven by using an active matrix mode (matrix driving, L1317b, 1^' paragraph). 

Regarding claim 13, Yoshikawa discloses in Fig. 1(c) (L1315b), shown on the 
next page, that the short axis width of the liquid crystal molecule is equal to or less than 
the diameter of the core. 
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N2, hv 

Pdmm)t*m^i — — ► Pd-ccN-47 

EtOH 



(a) 




Fig. i. Syntiiesising process of Pd-GGN-47 using an aUsoho) ceduction 
methodi where (a) is a chemical equation sliowing the syiitbesising pro- 
cess jQf Pd-eGN-47, (b) shows the CGN,47 chemical stnictore, and (c) 
illustrgtes the Pd-GCN-47 nahoparacles. 



Response to Arguments 
5. Applicant's arguments have been considered but are moot in view of the new 
ground(s) of rejection. 
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Any inquiry concerning tliis communication sliould be directed to Sow-Fun Hon 
whose telephone number (571)272-1492. The examiner can normally be reached 
Monday to Friday from 10:00 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Sample, can be reached on (571)272-1376. The fax phone number 
for the organization where this application or proceeding is assigned is (571)273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Sow-Fun Hon 
Examiner, Art Unit 1794 



